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Supplementary Figure 1 Wide-field images of cells presented in Figure 1. (a-c) Complete images of cells from which super-resolution images of centrioles 
have been selected for Figure 1a (a), 1c (b) and 1e (c). DNA staining indicates different cell cycle stage. Scale bars, 5 μm.
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Supplementary Figure 2 Antibody controls, RNAi efficiency and mutant fly 
verification. (a) Efficiency of RNAi and specificity of antibodies. Antibodies 
against the C-terminal region of Drosophila Cep135, the 622-981aa 
segment of Ana1 (Ana1-M), full-length Asl, and the 301-901aa segment 
of Sas-4 were tested on Western blots of D.Mel-2 lysates either depleted 
for respective endogenous proteins or treated with double-stranded RNA 
(dsRNA) targeting GST (control). Note that all four antibodies recognize 
endogenous proteins that show reduction in protein levels after RNAi. UTR 
indicates dsRNA directed against the untranslated regions of respective 
mRNA, #N indicates dsRNA directed against the N-terminal part of Ana1 
coding region and #C indicates C-terminally directed dsRNA. Affinity 
purified antibody (IgG) recognizing 1-300aa of Asl was tested by Western 
blotting using recombinant proteins (Asl-N, residues 1-300 and Asl-C, 
residues 693-994; right panel); it recognizes only the N-terminus of Asl in 
contrast to serum raised against the full-length protein. * indicates non-
specific bands. (b) Western blot analysis of testes extracts from bld10c04199/
Df(3L)Brd15 mutant or OregonR (OrR) males using antibody raised against 
the N-terminal part of Cep135 (Cep135-1-225aa). Note that the full-
length protein is depleted while a truncated fragment of Cep135 is present 
in bld10c04199/Df(3L)Brd15 extract. D.Mel-2 lysates depleted of GST 
or Cep135 were used in parallel to test the specificity of the antibody. * 
indicates non-specific bands.
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Supplementary Figure 3 Functional tests of tagged constructs. (a-c) N- and 
C-terminally tagged Cep135, Ana1 and Asl are functional. D.Mel-2 cells 
stably expressing GFP-Cep135 or Cep135-GFP (a), GFP-Ana1 or Ana1-GFP 
(b), Flag-Asl or Asl-GFP (c) were depleted of endogenous Cep135, Ana1 or 
Asl with dsRNA directed against the UTRs. Wild type D.Mel-2 cells were 
used as control. Cells were immunostained to reveal Dplp and centrosome 
numbers were counted. Note that tagged Cep135, Ana1 and Asl are able 
to rescue the depletion of endogenous counterparts and support centriole 
duplication. n=3 independent experiments each scoring 300 cells. Error 
bars indicate mean +/- SD (Standard Deviation).
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Supplementary Figure 4 Ana1 knockdown prevents centriole duplication. (a, 
b) D.Mel-2 cells were transfected with dsRNA directed against GST (control), 
the N- or C-terminal part of Ana1 coding sequence (#N: 4-503bp; #C: 3509-
4040bp of CDS), or the UTR for two rounds (4 days per round). Cells were 
fixed after each round of RNAi and immunostained to reveal Dplp and DNA. 
Representative images (a) and quantification (b) show rapid centrosome 
loss after Ana1 knockdown. 84% (#N), 90% (#C) and 52% (UTR) of cells 
contained less than two centrosomes after 4 days, rising to 92%, 93% 
and 63% respectively after two consecutive rounds of depletion. Scale bar 
in (a), 20 μm. (b) n=3 independent experiments each scoring 300 cells; 
error bars, mean+/- SD. RNAi efficiency is indicated by Western blotting 
in Supplementary Fig. 2a. (c, d) D.Mel-2 cells were depleted of Ana1 and 
subjected to electron microscopy analysis. No obvious changes were found 
in diameter (n=13 and 10, respectively), length (n=14 and 9, respectively) 
or 9-fold symmetry of the centrioles (c). Error bars indicate SEM (Standard 
Error of the Mean). NS, not significant (two-tailed student’s t-test p>0.1). 
An example is shown of successful disengagement of mother and daughter 
centrioles in anaphase cells (c, upper right panel). Serial sections show that 
Ana1-depleted centrosomes are devoid of daughter centrioles (d, upper panel). 
Quantification of random sections of Ana1-depleted cells reveals more single 
centrioles than in wild type D.Mel-2 cells (d, lower panel; n=29 centrosomes 
from D.Mel-2 and 23 from Ana1-depleted samples). Scale bars, 100 nm.
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Supplementary Figure 5 Synthetic linkage between Cep135 and Ana1 
C-terminal fragment can support centriole duplication in the absence of 
endogenous Ana1. (a) GFP-Cep135 was transiently co-expressed with Ana1-C-
mRFP containing GBP (GFP-binding protein) sequence or not in D.Mel-2 cells. 
Representative images show that GBP can mediate binding of Ana1-C-mRFP 
to GFP-Cep135 via its affinity to GFP. As a result in the presence of GFP-
Cep135, GBP-Ana1-C-mRFP is ectopically localized to centrosome (upper 
panel), whereas Ana1-C-mRFP is diffuse in cytoplasm (lower panel). Scale 
bar, 5 μm. (b, c) D.Mel-2 cells co-expressing GFP-Cep135 (constitutively) 
with Ana1-C-mRFP or GBP-Ana1-C-mRFP (induced with 700 μM CuSO4 at 
the same time of the depletion) were depleted of endogenous Ana1 (Ana1#N 
dsRNA, 4 days) and immunostained to reveal Dplp. Representative images (c) 
show that GBP-Ana1-C-mRFP can complement the loss of endogenous Ana1 
for centriole duplication, but Ana1-C-mRFP cannot. Scale bar, 20 μm.
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Supplementary Figure 6 Uncropped scanned images of immunoblots, autoradiograms and stained gels. The cropped regions are indicated by red boxes.
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Primers for making dsRNA against coding region
GST-F 5’-TAATACGACTCACTATAGGGAGATTTGTATGAGCGCGATGAAG-3’
GST-R 5’-TAATACGACTCACTATAGGGAGAAACCAGATCCGATTTTGGAG-3’
Asl-F 5’-TAATACGACTCACTATAGGGAGAATGAACACGCCAGGTATAAG-3’
Asl-R 5’-TAATACGACTCACTATAGGGAGATATTGGAGCACGTCTCTTT-3’
Ana1#N-F 5’-TAATACGACTCACTATAGGGAGAGCTCTGCAGCTAACAGTAAA-3’
Ana1#N-R 5’-TAATACGACTCACTATAGGGAGATCCTCCACTATGGGCGTTTG-3’
Ana1#C-F 5’-TAATACGACTCACTATAGGGAGATGATCACGAAAGTGCGCGAGGAGAA-3’
Ana1#C-R 5’-TAATACGACTCACTATAGGGAGATGATCAGCATCCAACCGCGACAGAT-3’
Cep135-F 5’-TAATACGACTCACTATAGGGAGACAGAAGACCACCACAACGACCAAAG-3’
Cep135-R 5’-TAATACGACTCACTATAGGGAGAATTGGAAGCAAAGCCACCGGTCAGT-3’
Full sequences of 5'-UTR-3'-UTR hybrid as templates for dsRNA
Ana1
5’-
TGTGCCTTGAGTGCGTGCTACTTACCAGCTGGTATATTTTAGACGCATGTAAAT
TCTAGTACATTCAATTATTCATCTACGGTCACACTGCCGCTTGGGAGGAATTTTT
AAAGACGTTGGGTTGTTTGATTTTACGCTCAAACTTGTTTCGATTTCTACTGCG
TAAATGCTGCCCCACATACGAATTTATTACATATATCGATAGAGCAGTCGCCGA
ACTTTTAATTCGTTTGTTTAGGTTTTAGATTATATTATCCATTTTATGACAATTATT
TATATTTTACTTACTTTGCAATTTTGTGTCAAAAAATGACTATCGAAAAAGATTG
TATAAAATTTACTCAATAAGTTAAATGTACAATTTTATTACCAATTTGTGTGAAA
CTTATTTATATTTTAATAAACCCGACGATTATTTAT-3’
Cep135
5’-
TATCGGTTGAAGTCCGGTTTTGTTTTGATTTGATTGAATAGCATTGTTTTCATTG
CGCATTTTCTGAAATTTAGGGCATTTAGGAGAAAACTTGTGATTTTTTTGCTGT
TATTAGTGTTTTCCCATGAATATCAGACTCTTTAATTGATAGTATACTTATGCATA
CGCTTCTTGTTTATTATGTTAACTCAAATTTATTGTTTGGCTGGGTTATCGAAATT
GTAAAAATATAAGATTGTCAAAAATAAATAAAGATTTAATGCAACG-3’
Asl
5’-
TTGCCTACGAAAATAGCGCCTGCGCCTCGGAATTTATTTGAATTTGATGCTTGT
GGCGTCCCCTTAGCCGAATGACTTAGGAAAATATATATATGTATATGTAGGTCTC
TTTAGTGGGATATCGTTACTGCATGCACTGCCAAATTGTCTAAACAAATAAAAG
TCGCTGTACATTCCTAAA-3’
Supplementary Table 1 List of primers and DNA templates for making dsRNA. dsRNAs directed against the coding sequence were synthesized from templates 
of appropriate Drosophila cDNA clones using the primers listed (upper section). To selectively knock down the endogenous proteins, the 5’-UTR-3’-UTR 
hybrid was first generated by Overlap Extension PCR and used as templates for dsRNA. Full sequences are listed (lower section).
© 2015 Macmillan Publishers Limited. All rights reserved
